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(54) An integrated circuit with programmable elements 



(57) In one embodiment, the present invention pro- 
vides a technique to implement programmable ele- 
ments such as fuses more efficiently than prior art 
methods. In one embodiment, a blocking layer 16 is dis- 
posed over a semiconductor layer 10. A fuse layer 20, 
which includes at least one programmable element, is 
formed above the blocking layer 16. The blocking layer 
16 is selected from a material which will protect the 



underlying semiconductor layer 10 from the mechanism 
used to alter the fuses formed above. For example, if a 
laser is used to blow a fuse then the blocking layer 16 
will not transmit laser light. Preferably, a passivation 
layer 14 is formed between the blocking layer 16 and the 
semiconductor layer 10. 
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Description 

FIELD OF THE INVENTION 

This invention relates generally to semiconductor s 
devices and specifically to an integrated circuit with pro- 
grammable elements. 

BACKGROUND OF THE INVENTION 

The present invention relates to an integrated cir- 
cuit which includes a programmable element such as a 
fuse. Fuses can be used in a great number of embodi- 
ments. For example, fuses can be used for calibration 
circuits. One reference which teaches an analog-to-dig- 
ital converter which includes an on-board self calibra- 
tion system is U.S. Patent No. 4,399,426. This patent 
teaches a plurality of switches used in a calibration sys- 
tem. These switches can be fuses. 

As another example, memory arrays often include 
redundant memory cells which can be selectively used 
to replace a defective memory cell in the standard array. 
This technique allows for an increase in overall yield 
since some devices which include defective portions 
can still be sold. Examples of redundant memory arrays 
are provided in U.S. Patent No. 4,228.528, U.S. Patent 
No. 4,346.459, U.S. Patent No. 4,389,715. U.S. Patent 
No. 4,601,019, and U.S. Patent No. 5,220,535. 

With the progress of semiconductor productization, 
minimum design-rules have reached into the sub- 
micron realm and redundancy is becoming more impor- 
tant. 

Because of miniaturization, semiconductor devices 
can be even more greatly affected by small particles 
found in air, chemicals, and processing equipment. 
These particles can easily cause electrical failures. To 
combat this problem, designers are adding more redun- 
dancy circuits into new submicron devices in order to 
replace the defective areas and improve yields. The 
problem with this approach, however, is the increase in 
chip size required to contain these additional circuits. 

In addition, design rules for the redundancy fuse 
area have not reduced with higher integration due to the 
beam size, the focus depth and the overall accuracy of 
the laser repair equipment As a result, the portion of 
the total chip area dedicated to the fuse circuits is 
becoming larger. 

SUMMARY OF THE INVENTION 

The present invention provides a technique to 
implement programmable elements such as fuses more 
efficiently than prior art methods. In one embodiment, a 
blocking layer is disposed over a semiconductor sub- 
strate. A fuse layer, which includes at least one fuse ele- 
ment, is formed above the blocking layer. The blocking 
layer is selected from a material which will protect the 
underlying substrate from the mechanism used to alter 



2 

the fuses formed above. For example. H a laser is used 
to blow a fuse then the blocking layer will now allow 
laser light to pass. Preferably, a passivation layer is 
formed between the blocking layer and the substrate. 

The present invention provides a number of advan- 
tages over the prior art. Since the fuses are formed 
above the substrate, chip area is saved. As a conse- 
quence, more chips can be formed on a single wafer. In 
addition, since the fuse circuits take up less area, more 
of them can be included for each device. For example, 
in a memory array, an increase in the number of redun- 
dancy circuits will lead to an increase in the number of 
usable chips, that is. an increase in yield. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will now be further described 
by way of example, with reference to the accompanying 
drawings in which: 

Figure 1 is a cross-sectional view of a first embodi- 
ment of the present invention; 
Figures 2a and 2b are cross-sectional views of two 
of the circuitry types which could be utilized with the 
embodiment of Figure 1 ; 

Figures 3a-3c are plan views of three different 
fuses; 

Figure 4 is a cross- sectional view of a second 

embodiment of the present invention; 

Figure 5 is a plan view of a preferred example of the 

embodiment of Figure 4; and 

Figures 6a and 6b provide an example of a specific 

application which can utilize the teachings of the 

present invention. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

The making and use of the various embodiments 
are discussed below in detail. However, it should be 
appreciated that the present invention provides many 
applicable inventive concepts which can be embodied in 
a wide variety of specific contexts. The specific embod- 
iments discussed are merely illustrative of specific ways 
to make and use the invention, and do not limit the 
scope of the invention. 

In one aspect, a preferred embodiment of the 
present invention relates to a fuse region which may be 
disposed in an upper level of metal. By relocating the 
fuses from a lower level of metal or polysilicon to this 
upper level, chip area is saved. One may hesitate to 
locate fuses above other circuitry for fear that the other 
circuitry may be damaged when the fuses are blown. To 
avoid this problem, a further preferred embodiment of 
the present invention discloses a blocking layer which 
will block the energy used to blow fuses from any under- 
lying circuitry. Figure 1 can be used to illustrate this fea- 
ture. 
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Figure 1 illustrates a simplified cross-sectional view 
of a first embodiment of the present invention. An inte- 
grated circuit region 12 is formed on a semiconductor 
layer 10. The semiconductor layer 10 may comprise a 
semiconductor substrate, a semiconductor layer formed 5 
on another layer such as a substrate or an insulating 
layer (e.g.SOI), or a doped semiconductor region 
formed within a semiconductor layer (e.g. a well, a tank 
or a tub). The only limitation on the layer 10 is that it be 
capable of maintaining active (or passive) circuitry at 70 
the face. In the preferred embodiment, the semiconduc- 
tor layer 10 is a silicon layer but other semiconductors 
such as gallium arsenide, germanium or mercury cad- 
mium telluride can be used. 

Circuit region 1 2 is disposed at the face of semicon- 15 
ductor layer 10. Region 12 includes active and/or pas- 
sive circuitry formed at the face of semiconductor layer 
10. Region 12 can include any circuit elements formed 
in the integrated circuit including transistors, diodes, 
capacitors, resistors, interconnects and others. Region 20 
12 also includes isolation regions such as field (thick) 
oxides. 

It is noted that illustrating circuit region 12 as being 
distinct from semiconductor layer 10 is misleading since 
many elements will be included within both layers. The 25 
reader is warned not to interpret the drawing in Figure 1 
too literally. Figures 2a and 2b illustrate this point. 

Two examples of portions of circuit regions 12 ace 
provided in Figures 2a and 2b. Figure 2a illustrates a 
transistor device formed at the face of semiconductor 30 
layer 10. The transistor includes gate region 202, 
source/regions 204 and 206, contact 208, interconnect 
210 and field oxide regions 212. Figure 2b illustrates 
two dynamic random access memory (DRAM) cells 
formed at the face of semiconductor layer 10. The 35 
DRAM cells include pass gates (word lines) 220, bit line 
222, doped regions 224 and capacitor storage nodes 
226. These two examples are provided to illustrate 
some of the elements which could be treated as a circuit 
layer 1 2. It should be understood that many other circuit 40 
elements and combinations would also meet this defini- 
tion. 

Returning to Figure 1, a passivating layer 14 is dis- 
posed above circuit region 12. The passivating layer 14 
typically comprises an insulating layer such as BPSG 45 
(borophosphosilicate glass). Other materials such as 
oxide formed by the decomposition of tetraethyloxysi- 
lane (TEOS) or spin-on-glass (SOG) may alternatively 
be used. The function of the passivating layer is to iso- 
late blocking layer 16 from circuit region 12. For exam- so 
pie, if blocking layer 16 is conductive, it could short 
circuit some of the elements within circuit region 12. If, 
on the other hand, circuit region 12 does not need to be 
isolated from Mocking layer 16, then passivation layer 
1 4 can be eliminated. 55 

As mentioned above, blocking layer 16 is disposed 
above circuit region 12 (and passivation layer 14, if 
included). The blocking layer 16 is selected from a 



material which will protect the underlying substrate 10 
(and active region 12) from the mechanism used to alter 
the fuses formed above. For example, lasers are most 
often used to blow fuses. In that case, blocking layer 16 
will not be selected from a material which will protect the 
underlying substrate 10 (and active region 12) from the 
mechanism used to alter the fuses formed above. For 
example, lasers are most often used to blow fuses. In 
that case, blocking layer 16 will not be selected from a 
material that will not allow laser light to pass. In the pre- 
ferred embodiment, blocking layer 16 is formed from a 
metal such as aluminum, tungsten and titanium for 
example. 

Some devices may include more metal layers. For 
example, four metal layers could be used. In this case, 
more than one layer could be used as a blocking layer 
16. 

A second passivation layer 18 is disposed over 
blocking layer 16. The passivation layer 18 is preferably 
formed from BPSG but other materials such as TEOS or 
SOG can alternatively be used. If fuse layer does not 
need to be isolated from blocking layer 16, then passiva- 
tion layer 18 can be eliminated. 

Fuse layer 20 is disposed over the second passiva- 
tion layer. The fuse layer 20 is the layer from which pro- 
grammable elements are formed. For example, metal 
fuses 20a-20d are included in the fuse layer 20 will be a 
metal layer. Similarly, if polysilicon fuses are included, 
the fuse layer 20 will be a polysilicon layer. 

Figures 3a-3c illustrate three possible configura- 
tions for the individual fuse elements 20a. In Figure 3a, 
the fuse element 20a is simply a conductive line which 
can be opened so that nodes 320 and 321 are electri- 
cally isolated. If the fuse 20a is not blown, nodes 320 
and 321 will be ohmicaily coupled (preferably with a 
very low resistance). Figures 3b and 3c illustrate two 
variations of the fuse in Figure 3a. In Figure 3b the por- 
tion to be blown is narrower than the remaining conduc- 
tors 320/321 while in Figure 3c the portion of fuse 20a 
to be blown is wider than the remaining conductors 
320/321. 

As mentioned above, in order to blow a fuse 20a, 
energy 22 from an energy source 24 is directed at the 
fuse. For example, laser light 22 may be directed from a 
laser source 24 as illustrated in Figure 1. The light 22 
will impinge the fuse 20a and travel through passivation 
layer 18 until reaching blocking layer 16. At least partly 
due to the choice of materials, the light 22 will not go 
through blocking layer 16 (e.g. will be blocked). This 
blocking mechanism will protect elements beneath 
blocking layer 16 from the energy in beam 22. 

In one embodiment, the portions of active region 1 2 
directly beneath fuse elements 20a-20d are not used for 
any wiring or circuits. In other words, isolation regions 
are formed directly beneath the fuse elements 20a-20d. 
In this context, one element is directly beneath (or 
directly above) another element if a line perpendicular 
to the plane of the substrate could intersect both ele- 
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merits. One element is above another element if it is far- 
ther from the substrate than the other element. 

In another embodiment fuse elements 20a-20d 
can be disposed directly above active or passive circuit 
elements (e.g. transistors, interconnects). This embodi- 
ment is advantageous since the chip size can be 
reduced. In this case, the blocking layer 16 will protect 
the circuits within region 12 from the laser. In general, 
the blocking layer 16 will be between the fuse (and sur- 
rounding laser damage area) and the circuitry below it. 
But it may not be exactly underneath. Within a few 
microns may very well suffice for the purposes of this 
invention. 

Embodiments of the present invention have another 
advantage in that they can be readily incorporated into 
existing designs. Figure 4 illustrates one example of this 
advantage. The structure of Figure 4 is the same as that 
of Figure 2 except that the blocking layer 1 6 is illustrated 
as a patterned layer. In this example, wiring patterns 
can be added to the blocking layer 16 as long as they 
are carefully laid out under the fuses. As illustrated in 
Figure 4, blocking layer 16 does not need to be directly 
under the entire fuse 20a. The blocking layer 16 layer 
could only be directly beneath the edges of fuse 20a 
since any energy impinging the fuse 20a will be 
absorbed by the fuse 20a. The precise requirements of 
blocking layer 16 will be determined by the accuracy of 
the laser. 

As an example, consider a multilayer device. The 
circuit layer 12 can include one or more polysilicon lay- 
ers (e.g. polyl, poly2) and possibly one or more metal 
layers (e.g. metal 1). In this example, blocking layer 16 
could be formed within a metal layer (e.g. metal 2). This 
metal layer could simultaneously serve as routing for 
the power supplies (e.g. ground, V DD , an internally gen- 
erated voltage such as V BB , V PP V DD \ m y In this case, 
blocking layer 16 would be coupled to a fixed voltage 
level (e.g., 0 volts, 5 volts, 3.3 volts, 2.5 volts, -2 volts. 

Continuing with the example, the fuses would be 
formed in another metal layer (e.g. metal 3). Since these 
metal layers are already needed for other purposes and 
have not been fully utilized, the fuses are practically free 
in terms of chip area. 

Figure 5 shows a plan view of the blocking layer 16 
and fuses 20a-20d formed above. In this example, the 
fuses 20a-20d are laid out next to one another over the 
wider metal layer 16. As illustrated in the figure, other 
circuitry 12 ban be disposed beneath the blocking layer 
20. In this example, layer 20 can be a third metal layer, 
layer 16 can be a second metal layer and region 12 can 
include a f irst metal layer. 

It is noted that the "blocking layer" 16 can be used 
for other purposes (such as signal routing, or power 
routing) in addition to acting as a blocking layer. In fact, 
areas of the chip where there are no fuses will use the 
Mocking layer 16 exclusively for other purposes. Of 
course, that is also true of the "fuse layer' 20. It will likely 
be used for lots of things besides just fuses. 



In the preferred embodiment, the fuses 20a-20d are 
formed within the uppermost conductive layer. The 
uppermost layer is the layer which is farthest from the 
substrate 10. This choice is made for practical pur- 

5 poses. It may not be possible to test the device until 
after ail the layers are formed and therefore there would 
be no way to tell which fuses are to be blown until that 
tima_ Therefore, the fuses would be most accessible in 
the uppermost layer. It is understood, however, that the 

70 fuses could be formed in another layer. The only true 
requirement is that the fuses must be accessible when 
it is time to program them. 

A specific example of an application which could 
utilize the teachings of the present invention is provided 

is in Figures 6a and 6b. These embodiments teach a 
memory array for a memory device such as a DRAM. 
Other memory devices such as SRAMs, non-volatile 
memories (EPROMs, EE P ROMs, flash) could also uti- 
lize the teachings of the present invention. 

20 Referring now to Figures 6a and 6b together, a 
memory device 30 will be described. The memory cir- 
cuitry 12 is formed in and above a semiconductor layer 
10. As before, semiconductor layer 10 can comprise a 
substrate, a layer over a substrate or a region within 

25 another layer. An array 32 of memory cells is provided in 
rows and columns. This array can include a large 
number of memory cells. For example, the array can 
include 64Meg of memory (i.e.67, 108,864 memory 
cells). Alternatively, DRAM arrays can include 256Meg, 

30 1 Gig or even 4 Gig or more. 

A row address buffer 34 is formed at the face of the 
layer 10. The row address buffer 34 receives row 
address signals. These row address signals can be 
generated externally of the device 30 or may be gener- 

35 ated on the same chip (e.g. rf the memory 30 is embed- 
ded in a chip with other circuitry). A row decoder 36 
receives the address signals from the row address 
buffer 34. Row decoder 36 can then select at least one 
of the rows of memory cells in array 32. 

40 A column address buffer 38 is also formed at the 
face of semiconductor layer 10. Column address buffer 
38 is coupled to receive column address signals from 
either an internal or external source. Column decoder 
40 receives the column address signals from column 

45 address buffer 38 and selects at least one of the col- 
umns of memory cells in array 32. In some embodi- 
ments, the column address signals are latched into the 
column address buffer 38 at a different time than the 
row address signals are latched into the row address 

so buffer 34. This technique is useful in embodiments 
where a single set of external pins (not shown) are used 
for receiving both the row and column addresses. In 
other embodiments, such as embedded memories for 
example, the address signals may be received at the 

55 same time. 

The embodiment of Figure 6a also includes a data 
input buffer 42. Data input buffer 42 receives at least 
one data input signal. The data input buffer is operably 
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coupled to the array of memory cells 32 such that the 
data input signal can be written to the array. In wide- 
word memory devices, a number of data input signals 
can be transferred simultaneously. 

A data output buffer 44 is also provided. Data out- 
put buffer 44 is coupled to receive at least one data out- 
put signal. The data output buffer 44 is also operably 
coupled to the array of memory cells 32 such that the 
date output signal can be read from the array. The data 
input buffer 42 and data output buffer 44 are preferably 
coupled to memory array 32 though common bus lines 
(not shown). In addition, the input and output buffers 42 
and 44 may provide data to a shared external pin (not 
shown). Once again, the input and output data may 
come from sources/destinations on the same chip for 
some embodiments such as embedded memories. 

The memory device 30 also includes a plurality of 
redundant memory cells 46. The redundant memory 
ceils 46 are coupled so as to be operable to receive data 
input signals from the data input buffer 42 upon applica- 
tion of a redundancy signal. Redundant memory cells 
46 are also coupled so as to be operable to transfer data 
output signals to the data output buffer 44 upon applica- 
tion of a redundancy signal (which may or may not be 
the same signal for reading and writing). The redun- 
dancy signals can be generated in redundancy control 
circuit 48. 

Programmable circuitry 20 is provided to store infor- 
mation from which the read and write redundancy sig- 
nals are generated. For example, information regarding 
which columns and/or rows should be replaced are 
stored in a plurality of fuses within programmable cir- 
cuitry 20. 

As described in the more generic description of the 
present invention, programmable circuitry 20 is formed 
over a blocking layer 16. As before, the blocking layer 16 
will protect the underlying circuitry 12, while the pro- 
grammable elements 20 are being programmed. Once 
again, both of these conductive layers 16 and 20 will 
likely serve other purposes besides blocking and fuses. 

While only a specific example of the present inven- 
tion has been provided, it should be understood that a 
large number of devices could utilize the teachings pro- 
vided herein. For example, the present invention could 
be used with processors such as microprocessors and 
digital signal processors. The present invention could 
also be used with mixed signal devices such as analog- 
to-digital converters, digital-to-analog converters, ampli- 
fiers, and charge coupled devices, as just a few exam- 
ples. Basically, the present invention could be utilized 
with any integrated circuit which includes programmable 
elements. 

While this invention has been described with refer- 
ence to illustrative embodiments, this description is not 
intended to be construed in a limiting sense. Various 
modifications and combinations of the illustrative 
embodiments, as well as other embodiments of the 
invention, will be apparent to persons skilled in the art 



upon reference to the description. 
Claims 

s 1 . An integrated circuit comprising : 
a semiconductor layer; 

a circuit-region disposed over a face of the 
semiconductor layer; 
w a blocking layer disposed over the circuit 

region; and 

a fuse layer disposed over the blocking layer 
wherein at least one programmable element is 
formed within the fuse layer directly above the 
15 blocking layer. 

2. The integrated circuit of Claim 1 , wherein the block- 
ing layer comprises a metal layer. 

20 3. The integrated circuit of Claim 2, wherein the block- 
ing layer comprises an aluminum layer. 

4. The integrated circuit of any preceding Claim fur- 
ther comprising; 

25 

a circuit element formed at the face of the sem- 
iconductor layer, wherein the programmable 
element is formed directly above the circuit ele- 
ment. 

30 

5. The integrated circuit of Claim 4, wherein the circuit 
element comprises an interconnect. 

6. The integrated circuit of any preceding Claim, 
35 wherein the blocking layer comprises a patterned 

portion which is not beneath any programmable 
elements, the patterned portion being electrically 
coupled to the circuit region. 

40 7. The integrated circuit of any preceding Claim, 
wherein the fuse layer comprises a patterned por- 
tion which is spaced from the programmable ele- 
ment, the patterned portion being electrically 
coupled to the circuit region. 

45 

8. The integrated circuit of any preceding Claim, 
wherein the blocking layer serves as a power bus 
for circuitry below the blocking layer. 

so 9. The integrated circuit of any preceding Claim, 
wherein the blocking layer comprises a conductive 
layer which is electrically coupled to a supply volt- 
age node. 

55 10. The integrated circuit of Claim 8, wherein the block- 
ing layer is electrically coupled to ground. 

11. The integrated circuit of any preceding Claim, 
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wherein the fuse layer comprises a metal layer. 

12. The integrated circuit of any preceding Claim, fur- 
ther comprising an array of memory cells formed 
over a face of the semiconductor substrate. s 

13. The integrated circuit of Claim 12, wherein the 
memory cells comprise dynamic random access 
memory cells. 

w 

14. The integrated circuit of Claim 12 or Claim 13, 
wherein the array of memory cells comprise at least 
sixty-four million dynamic random access memory 
ceils. 

75 

15. The integrated circuit of any of Claims 12 to 14, 
wherein the memory cells comprise non-volatile 
memory cells. 

16. The integrated circuit of any preceding Claim, fur- 20 
ther comprising a thick insulating region disposed 
over a face of the substrate wherein the fuse ele- 
ment is formed substantially above the thick insulat- 
ing region. 

25 

17. The integrated circuit of any preceding Claim, 
wherein: 

a patterned polysilicon layer is disposed over 
the semiconductor substrate; so 
a first patterned metal layer is disposed over 
the polysilicon layer and insulated therefrom, 
wherein the blocking layer is formed from the 
first metal layer; and 

a second patterned metal layer is cfisposed 35 
over the first metal layer and insulted there- 
from, wherein the fuse layer is formed from the 
second metal layer. 

18. The integrated circuit of Claim 17, further compris- 40 
ing a third metal layer, the third metal layer dis- 
posed beneath the second metal layer. 

19. The integrated circuit of any preceding Claim, 
wherein the fuse layer comprises an uppermost 45 
metal layer. 



columns at a face of a semiconductor layer; 
a row address buffer formed at the face of the 
layer, the row address buffer being ananged for 
receiving row address signals, 
a row decoder formed at the face of the layer, 
the row decoder being arranged for receiving 
the row address signals from the row address 
buffer-and for selecting at least one of the rows 
of memory cells; 

a column address buffer formed at the face of 
the layer, the column address buffer being 
arranged for receiving column address signals; 
a column decoder formed at the face of the 
layer, the column decoder being arranged for 
receiving the column address signals from the 
column address buffer and for selecting at least 
one of the columns of memory cells; 
a data input buffer formed at the face of the 
layer, the column decoder being arranged for 
receiving the column address signals from the 
column address buffer and for selecting at least 
one of the columns of memory cells; 
a data input buffer formed at the face of the 
layer, the data input buffer being arranged for 
receiving at least one data input signal, the 
data input buffer being operably coupled to the 
array of memory ceils such that the data input 
signal can be written to the array; 
a data output buffer formed at the face of the 
layer, the data output buffer being arranged for 
receiving at least one data output signal, the 
data output buffer being operably coupled to 
the array of memory cells such that the data 
output signal can be read from the array; 
a plurality of redundant memory cells formed at 
the face of the layer, the redundant memory 
cells coupled so as to be operable to receive 
the at least one data input signal from the data 
input buffer upon application of a redundancy 
signal; 

a blocking layer disposed over the semiconduc- 
tor layer; and 

a plurality of fuse elements disposed over the 
blocking the layer, the fuse circuits coupled to 
affect at least one of the redundancy read sig- 
nal and the redundancy write signal. 



20. The integrated circuit of Claim 1, and further com- 
prising a passivation layer between the fuse layer 
and the blocking layer. 

21. The integrated circuit of any preceding Claim, fur- 
ther comprising a passivation layer between the 
semiconductor layer and the blocking layer. 

22. A memory device comprising: 

an array of memory cells formed in rows and 



23. The device of Claim 22, wherein the row address 
signals, the column address signals, the at least 

50 one data input signal and the at least one data out- 
put signal are generated by a circuit external to the 
semiconductor layer. 

24. The device of Claim 23, wherein at least one data 
55 input signal and at least one data output signal are 

provided to the semiconductor layer at a single 
external pin. 
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25. The device of any of Claims 22 to 24, wherein the 
row address signals, the column address signals, 
the at least one data input signal and the at least 
one data output signal are generated by a circuit 
formed at the face of the layer. 5 

26. The device of any of Claims 22 to 25, wherein the 
face of the semiconductor layer comprises an expi- 
taxially grown layer. 

10 

27. The device of any of Claims 22 to 26, wherein the 
face of the semiconductor layer comprises a semi- 
conductor layer disposed over an insulating layer. 

28. A method of manufacturing a semiconductor 15 
device, the method comprising the steps of: 

forming circuitry at a face of a semiconductor 
layer; 

forming a first passivating layer over the semi- 20 
conductor layer; 

forming a blocking layer over the passivating 
layer; 

forming a second passivating layer over the 
blocking layer; 25 
forming a fuse layer over the second passivat- 
ing layer, the fuse layer having at least one pro- 
grammable element formed therein. 

29. The method of Claim 28, further comprising the 30 
step of programming at least one programmable 
element within the fuse layer. 
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